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Caddis flies are of little economic importance except for
the part they play as food for fish. This probably accounts
for the small amount of work done on this order.
My collections basic to this paper were made in the summer and fall of 1949. Larvae have been studied from each
station where adults were taken, and an identification with
the adults has been made when possible. Feeding habits have
been observed in order to learn the role played by the caddis
flies in the biotic cycle of the aquatic community. An annotated list of the species of Dallas County, with a key to the
species, is included in this paper.
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and put into 70 % alcohol in which they were temporarily
preserved. The method used in collection (placing a hollow
jar stopper wetted with alcohol over the fly, to which the
insect adhered) turned out to be a rapid and satisfactory
method of collecting adult material. On one night more than
150 adults were collected in less than fifteen minutes. The
method used prevented damage to the insects.
Except for a few adults collected at White Rock Lake, all
material came from shallow, flowing streams. In the southwest and southeast parts of Dallas County, most of the stations that should have been suitable habitats, were either
dry or had been oiled at the time I was making collections.
Over the county, however, I investigated several collecting
sites periodically. The greatest variety of material was taken
from a station (the Carrollton dam) that had undergone
several floods the past year. Material was collected about 30
to 50 yards below the dam. The dam, approximately 20 feet
high and about 150 feet long, impounds the water of the Elm
Fork of the Trinity River. Usually, the river is very shallow
(6-8 inches) just below the dam, and high in oxygen content.
Green algae (Cladophom, Spirogyra) grow abundantly on
the many large flat stones and fine gravel. This station gave
the greatest variety of forms of all of my stations.
In the summer and early fall of 1949, I made collection in
Bell, Bexar, Comal, Hays, Travis, and Williamson counties;
and these collections made possible a comparison of Dallas
County species with those of other localities in Texas. Some
of the habitats in these counties differed from those of Dallas
County, in that they were located in spring-fed streams rich
in plant and animal life. They did not differ greatly, however, in bottom type, although there was less silt in these
streams.
Points of collection are listed below:
Station 1. White Rock Creek.-Has a bedrock of limestone Shows in
places favorable habitats for Trichoptera, especially where. the
creek
bends, and fine gravel collects under the larger stones. The vegetatio
n
is largely algae (Cladophora, Spirogyra). The shore line is bordered
by
a mixture of trees, ivies, and briars. During the summer of 1949, White
Rock Creek was very low and the current slight; in the fall, following
several heavy rains, the water was cold and the current more
Stations along the creek were made at the Coit Road, Hillcrest,rapid.
and
Preston Road crossings. The same species were generally found at each
of these habitats; at the Coit Road crossing, however, I found
my only
larval case typical Oecetis cinerascens. The presence of the adults
of
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this species in later collections showed it to be generally distributed
throughout the northern half of Dallas County.
very small, slow-flowing creek; my
Station 2. Bachman's Creek.-A
station was about one mile east of Bachman's Lake. The creek has
filled in to a great extent with silt, and there was very little water in
the creek when I made my collections. I got several larvae from this
creek. Fine gravel covers the bottom at this station; in many other
places, however, the creek has a mucky bottom. Bachman's was visited
on several nights but no adults were obtained from this vicinity.
Station 3. Five Mile Creek.-Loose gravel and large stones have made
this narrow creek a suitable habitat for Trichoptera. The bottom has a
bedrock of limestone, covered at the time of my collections with a thick
layer of silt. Cases of Helicopsyche borealis were very abundant here,
even though the water was very warm and flowing slowly. This is the
only station in Dallas County with Helicopsyche borealis. Two months
later I failed to find any larvae or cases here; evidently something had
contaminated the creek because the insect fauna had been almost completely destroyed. Most of my collections from Five Mile Creek came
from near Kiest Park.
small, shallow creek with typical gravel
Station 4. Cedar Creek.-A
and rock bottom on limestone outcrop; this would justify the presence
of species generally found over the county. The stream is bordered by
small trees, and when I made my collections, vegetation was sufficient
to serve as food for immature Trichoptera. Several visits to this station
netted but scanty material. Larval forms were present in small quantities; by November the cool weather had retarded the emergence of
adults.
most productive habitat examined
Dam.-The
Station 5.-Carrollton
in Dallas County. The spillway helped to increase the dissolved oxygen
Large flat stones were
needed for abundant growth of Trichoptera.
covered by algae, giving abundant food; and the sides of the spillway
were coated by mats of Spirogyra and Cladophora. Fine gravel and
sand gave material needed for the larval cases. The east side of the
stream here was bordered by large willows, while grass grew to the
water's edge on the west side. At flood stage the depth of the water
just below the dam (where collections were made) increased from the
normal six or eight inches to eight feet or more.
White Rock Creek, has a limestone
Station 6. Ten Mile Creek.-Like
bedrock. Loose gravel beneath the larger stones in the riffles makes a
suitable habitat for Trichoptera. Enough larvae were found to indicate
the species present at this station. Spot collections made along the creek
indicated that the same forms were generally distributed throughout
this stream.
creek had experienced in the summer
Station 7. Duck Creek.-This
of 1949 a severe flood which damaged greatly part of the town of Garland. It evidently had scoured the creek bed so thoroughly that almost
no caddis fly larvae could be found in a seemingly ideal habitat. The
flat stones at the riffles in the swift-flowing water were literally covered
with mats of black fly larvae. Collecting at various crossings netted no
more than two or three caddis fly larvae.
into the south end of MounStation 8. Mountain Creek.-Empties
tain Lake. Normally, the conditions should give a favorable habitat for
Trichoptera. The creek had been oiled, however, thus eliminating any
collections from this creek.
constant, rapid,
Station 9. San Marcos River, Hays County.-This
spring-fed stream is exceedingly rich in fauna and flora. These features
and the rocky bottom make it an excellent habitat for caddis flies. This
river rises from abundance of cold, clear water. I collected adults and
6 and November 24-with great suclarvae here on two days-August
cess. The summer season in Hays County, however, is slightly longer
than in Dallas County. Just below Brown's School for Exceptional
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·Children at San Marcos, some white concrete walls on the bank made
collection of adults very easy. I also took several adults on the bridge
below Rio Vista Park in San Marcos.
Station 10. Cypress Creek, Hays County.-A small spring-fed stream
with rocky bottom and many large boulders. The water is shallow but
swift, and the creek is bordered by cypress trees and abundant ferns.
On turning over large stones in the stream, I collected several immature
Trichoptera, but no adults. I did not have a chance to collect here at
night.
Station 11. Comal River in Landa Park, Comal County.-The
most
fascinating habitat that I investigated. The daily flow of the springs in
this beautiful park is some 200 million gallons. The rock bottoms of the
streams were covered by mats of such aquatic plants as Sagittaria,
Ludwigia, and Cabomba. Here I found larvae and cases of Helicopsyche
borealis, as well as larvae of other Trichoptera.
·
Station 12. Bexar County.-Collections
in Bexar County were made
at the second stream on the Sulphur Springs road off U.S. Highway 87.
This stream was spring-fed, cold, clear, swift, and had a very muddy
bottom. A few larval forms were taken from this station, but collecting
in. general was very poor-perhaps
because of the lateness of the sea.son (November 24) and the very cool weather.
Station 13. Onion Creek, Travis County.-A
shallow creek with a
rocky, partly graveled bottom, and clear, wld, slowly-flowing water.
There were abundant algae and fresh water sponges. I had no chance
to collect adults in this place. Enough larvae were collected, however,
to indicate the dominant and other species of this station.
Station 14. Williamson County.-This
station was the second channel north of Georgetown on U.S. Highway 81. Williamson County is
hilly and rocky and the spring-fed stream in which I made my collection was typical of this county. The floor of the stream varied from
fine sand to large boulders; the water was cold, clear, and swift. Larvae
taken from this stream were practically all Chimarra obscura.
Station 15. Salado Creek, Bell County.-North
of Salado Creek at
U.S. Highway 81. This str.eam also is typical of most of the spring-fed
streams of the region, with rocky bottom and cool, clear, swift water
·and an abundance of aouatic vegetation. Only larval forms were taken
from this station; nearly all were Chimarra obscura.
~PECIES COLLECTED3

Hydropsychidae
Potamyia flava (Hagen)
The best collecting site was around the influent of White
Rock Creek into White Rock Lake. This species is usually
found in the larger, deeper streams that lack riffles. Distinctive lateral flanges on the basal half of the mandibles readily
identify the larva of this species. I found very few larvae in
the shallow streams where I collected most of my larval material. Adults were abundant at Station 1.
Although I was unable to observe the building of the larval
cases of this species, Ross (1944) states that in many
instances they remain on top of the rocks in the slower
riffles instead of hiding beneath the rocks (as is usual for
other Trichoptera.) Members of this species are reported by
3

Distributional

records are taken from Ross's

(1944) report.

1950]

TEXAN CADDIS FLIES

169

Betten (1934) so to construct their nets that they extend
above the surface of the water .... Present records show distribution limited to the midwestern and southern regions of
the United States. Potamyia fiava has been reported from
Texas, and I have found this species rather common in Dallas County.
Smicridea f asciatella McLachlan
Station 9 was the only point at which I collected this
species. Distribution is concentrated in Texas and Oklahoma,
but I have not found this species in Dallas County.
Cheumatopsyche campyla Ross
Cheumatopsyche campyla was most abundant at the Carrollton dam (Station 5). This species ordinarily is found in
the larger streams rather than the small, shallow streams
typical of the Dallas vicinity; the genus, however, is widely
distributed perhaps because it has a high adaptability and
is sometimes found in polluted streams where other caddis
flies are unable to survive. This probably accounts for its
being the most common genus in Dallas County. Specimens
were taken at Stations 1 and 5 (Carrollton dam and White
Rock Creek where it enters the lake) .... This species is
widely distributed throughout the United States and other
parts of the continent.
Cheumatopsyche ?pasella Ross
I collected only one representative of this species (a male)
at the Carrollton dam (Station 5), but owing to excessive
clearing of the genitalia, I am uncertain as to the specific
identification. D. G. Denning states that it is probably
Cheumatopsyche pasella. If so, this is a new report from
Texas. ... The range of this species, according to present
records, is centered in the north-central states. Occasional
reports indicate its presence ip central Oklahoma.
Cheumatopsyche ?sordida (Hagen)
This species was collected (Nov. 24) on concrete walls
along the San Marcos River in Hays County, and also at the
bridge just below Rio Vista Park (Station 9). It is a new
report from Texas. The species probably occurs commonly
in Hays County earlier in the year. D. G. Denning states
that this species may be new, and that it is of the sordida
group. C. sordida was not collected in Dallas County.
In Illinois, Cheumatopsyche sordida was collected along
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the Kankakee River, thought to be the limits of its western
range. It extends southwestward through the Ozarks.
Cheumatopsyche sp.
Several females of this genus were collected throughout
the county, but specific identification could not be made.
Later collections of males will be helpful in identification of
species.
Leptoceridae
Oecetis avara (Banks)
At Station 3 and 5 (Five Mile Creek and at the Carrollton
dam), this species was very abundant. The larvae are characterized by the rows of micro-hooks on the dorsal hump of the
first abdominal segment, but they are readily identified by
their curious, horn-shaped cases. These cases were frequently
found at the Carrollton dam and were constructed entirely
of grains of sand. The fore-wings of the adults have numerous dark spots formed by the concentration of minute black
hairs, and the arrangement of these spots seemed to be consistent for all the specimens collected in Dallas County ....
Oectetis avara ranges over most of the United States, southern Canada, and Mexico. It has previously been reported
from Texas.
Oecetis inconspicua (Walker)
This species ranges throughout Dallas County. The more
favorable habitats were Station 5 and around the· north end
of White Rock Lake. Males, females, and larvae were collected. Adults are readily recognized by the conspicuous dark
bars in the fore-wings and by the genitalia. The irregular
and loosely constructed cases of the larvae were always present in the shallow riffles where I made most of my larval
collections. This species has been recorded as abundant in
artificial ponds and frequently encountered in stomachs of
fish .... Oecetis inconspicua i8 found in all parts of North
America but is somewhat rare in the Northwest. It has been
previously reported from Texas.
Oecetis cinerascens (Hagen)
Although adult material of this species was easily obtained
at the northern end of White Rock Lake (Station 1), the
larvae were not so easily found. Only one larval case typical
of the species was collected. The larvae make what is known
as the "log cabin" case, constructed of bits of stems and
other debris which are usually very abundant in lakes and
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streams. This species was collected late in September. As
usual, the best collecting time was just after dusk; during
the first half hour after sunset collecting was good. After
this time, few adults were collected ... This species occurs
in the Northeast, south to Georgia, southwest to Texas and
northwest to Saskatchewan.

Leptocella albida (Walker)
Larvae and adults were taken at Station 5. The cases,
which were made almost entirely of silica, were easily found
under the rocks at this station. Wings of the adults may have
very conspicuous veins due to the shedding of hairs after
flying for some time. ... This species ranges through the
North and Northeast and in this paper is listed as a new
report for Texas.
Leptocella sp.
Only a few specimens (all females) of this genus were
taken. This genus contains the most beautiful and delicate
of the caddis flies. The small, dark spots of concentrated
hairs on the wings form a color pattern essential to identification. Members of this genus should be handled very carefully and pinning is preferred to placing in alcohol. In order
to clarify the species in this genus, one must investigate those
species which have already been assigned to this genus and
establish their identity. Adults of this genus were found at
Carrollton dam, and I believe I have several larvae of Leptocella . ... This genus ranges rather widely in America north
of Mexico.
Psychomyiidae
Polycentropus cinereus Hagen
Several specimens were collected at Station 9. A marked
preference is shown for cool, clear water. This species has
not been previously reported from Texas but does have a
general distribution in the eastern states with scattered
reports extending the range to Oklahoma.
Cyrnellus marginalis (Banks)
The collecting points along White Rock Creek (Station 1)
proved very favorable for this species. This is the only known
species of this genus and the immature stages are unknown.
It was taken in a collection made in late October during cool
weather. It is probable that this species will be found in the
other localities of Dallas County when future collections are
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made during peak emergences in July and August. This is
a new report from Texas. I have both males and females in
my collection. The adult males are quickly identified by the
dark mesal triangles located near the apex of the claspers .
through the central
... The species is widely distributed
states of the Union; it has also been reported from South
America.
Philopotamidae
Chimarra obscura (Walker)
This species is generally distributed in Dallas County and
the larvae were taken at all my stations. They were more
abundant in riffles of the swift-flowing streams. I also found
Chimarra obscura at several stations between Dallas and
San Antonio. At the Hillcrest Road crossing of White Rock
Creek, several adults were taken between 8 :30 and 10 :00
p.m. (Oct. 7, 1949). The caddis fl.ies began to arrive in pairs
and alight upon the sheet used to attract the insects. This
suggested mating-flights, but no copulation was observed
after the insects came to rest upon the sheet. A later check
of the sexes gave a ratio of three males to one female. Adults
were almost entirely black, and from my observations in
Dallas County a black caddis fly is almost certain to be
Chimarra obscura. The milk-white color of the larvae makes
them easily recognized as Chimarra, and the apex of the
frons with its characteristic curvature can be used in the
field for specific identification .... This species ranges from
the south-central to the north-eastern portions of the United
States.
Limnephilidae
Pycnopsyche lepida (Hagen)
Only three adults of this genus were collected in Dallas
County. I made several unsuccessful attempts to get more
individuals. Mine were taken about fifty yards below the
Carrollton dam (Station 5) along the shore line ca. 8 :00 p.m.
on October 20. The female of this species is unknown (Ross).
One of my three adults of Pycnopsyche was a female and, I
believe, belongs to this species-an inference drawn from
the fact that the male and female were attracted at the same
instant to my white collecting sheet. Possibly this was a
mating flight. Betten (1934) states that caddis flies may
copulate while they are swarming, or they may come to rest
on vegetation and complete or renew copulation.
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Pycnopsyche, largest of the caddis flies that I have collected, is reported here for the first time from Texas. Of my
three specimens, two (males) are 17 mm. long; the femaleis 18 mm. long. In Dallas County this genus is easily recognized by the light brown color of the adults, and by their
larger size. ... This species is widespread throughout the
northeastern United States.
Rhyacophilidae

Glossosoma sp.
Collected in Hays County along the San Marcos River.
This is perhaps the first report of this genus from Texas.
Several so-called "saddle cases" typical of this genus were
found, but only one adult female was taken. Denning examined my female and reported that it was probably new; it
will be necessary to examine males, however, to establish
this .... Only a few species have been reported from the eastern states, while many are known from the Rocky Mountain
region.
Helicopsychidae
H elicopsyche borealis Hagen
At Five Mile Creek (Station 3) several cases of this species.
were collected. The snail-shaped cases of this genus were
also found in Comal County (July, 1949) ; the cases were
abundant on almost every rock that was picked up. Later
attempts in Dallas County, at Station 3 to get adult and
immature material failed, possibly owing to contamination
of Five Mile Creek. This might also account for the absence
at Station 3 of May flies, black flies; or even damsel flies at
a time when they were still abundant at other stations in
Dallas County and had previously been present in Five Mile
Creek.
This species is among the best known of the caddis flies,
as the shell-like cases have attracted much attention. Distribution extends throughout the United States except for the
Great Plains region.
Hydroptilidae
Hydroptila hamata Morton
Most of the "micro" caddis flies are in the family Hydroptilidae. Hydroptila hamata collected at Station 5 is the
only representative of this family I have found in Dallas
County. Several species have been reported from Texas and
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Oklahoma and distribution extends from southern Mexico
to Washington in the west and to New York and Ontario in
the east.
LIFE-HISTORY

AND ECOLOGY

Little variation
among species exists. The eggs are
deposited in or near the water, in masses in the form of gelatinous rings attached to over-hanging vegetation, or on submerged objects in ovoid or irregular masses. The female
usually lays from 300 to 1000 eggs (Betten, 1934). In the
warmer months these eggs hatch into larvae which construct
the characteristic cases. The larval forms of these insects
do not differ morphologically as much as the adults, but the
slight variations and methods of feeding and case-building
are important as key-characteristics
in their identification.
Larvae build their cases of tiny stones, grains of sand, and
bits of leaves or sticks. Some species have peculiar larval
cases. They may be tubular, irregular masses, horn-shaped,
spiral, or box-like cases made of small sticks. Not only are
the larvae good "masons" - some of them are capable of
making very tiny nets to be attached to stones in riffles and
used in capturing or isolating bits of food from the flowing
water. To get the food from these small nets, the larvae
extend their bodies from their cases (usually attached to
the net) and take the food from the net with their mandibles. The worm-like larval forms are found under stones
or attached to logs and other sunken materials, especially
in shallow riffles. Many favorable habitats are found in
Dallas County in its many shallow, flowing streams with
limestone bottoms.
Full grown larvae make a cocoon in which the pupal stage
develops (wings and genitalia are developed in this stage.)
The pupae, after reaching maturity, cut their way out of the
cocoon, come to the surface, and usually climb upon rocks
or other emerged objects. These adults then shed the pupal
skin, begin swarming, and have mating flights. Eggs are
matured, then deposited in the water, and the life cycle is
repeated.
The life span of an adult caddis fly varies from 4 to 20
days. Betten (1934) summarizes Siltala's (1907) work on
the feeding habits of adults. Adults with access to water
lived approximately 30 days and those without water died
in one or two days. Individuals fed a sugar solution lived
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about 70 days. The mouth-parts of the adults are adapted
only to the ingestion of liquids and not to the mastication of
particulate food.
Ross (1944) states that the larvae are omnivorous, and
when crowded become cannibals. I have found this to be true
in general; there is, however, a seasonal variation. In the
warmer months, I frequently found small May fly nymphs
and other bits of animal food in the larval cases; in the fall,
the food consisted chiefly of diatoms and algae. The more
common diatoms were Gomphonema, Gyrosigma, Navicula,
Synedra, Cymbella, M elosira, and Fragillaria. Animal food
consisted of May fly nymphs, ostracods, and chironomid larvae. Algae serve as food in moderate amounts during the
entire year, with Cladophora, Spirogyra, and Oedogonium
the dominant forms. Alice Noyes (1914) gives accounts of
feeding habits similar to my findings in Dallas County.
Adults begin to emerge in late April, with peak-emergence
in July and August. Occasionally collecting is good in Dallas
County as late as October. In south-central Texas, there are
sometimes light emergences in November.
W. A. Elkins (1936) says that the ecological importance
of the order Trichoptera is confined almost entirely to the
immature stages. The adults seldom serve as food for other
forms of life, but larvae are frequently reported in stomach
contents of fish. Ross (1944) states that "the order Trichoptera as a whole, however, may be characterized as one in
which the minute aquatic life is assimilated and converted
to units of larger size which are in turn usable by a variety
of larger organisms."
KEY TO ADULTTRICHOPTERA
OF DALLASCOUNTY
la. Usually less than 4 mm. in length; body dark and hairyHYDROPTILIDAE
lb. Ranging from 4-18 mm. in length; color pattern varies from
ground white to dark. ......................................................................... 2
2a. Length 17-18 mm.; light brown color; maxillary pal pi 3-segmented .............................................................. (male) LIMNEPHILIDAE
2b. Length less than 17-18 mm ................................................................. 3
3a. Fifth segment of maxillary palpi two or three times as long as
the fourth (Fig. 2) .................................................... PHILOPOTAMIDAE
(Color black; genitalia as in Fig. 3, Chimarra obscura)
3b. Fifth segment of maxillary palpi less than two or three times as
long as the fourth .................................................................................. 4
4a. Second segment of maxillary palpi much shorter than segments
3, 4, and 5 and approximately equal to 1st segment (Fig. 4)RHYACOPHILIDAE
4b. Second segment of maxillary palpi not much shorter than segment 3, 4, and 5 and longer than the first segment ........................ 5
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5a. Last segment of maxillary palpi longer than preceding and with
cross striae ( Fig. 5) ················································HYDROPSYCHIDAE
(Genitalia as in Fig. 6, (male) Potamyi,a, ff,ava)
(Genitalia as in Fig. 7, Cheumatopsyche campyla)
(Genitalia as in Fig. 8, (male) Cheumatopsyche pasella)
(Genitalia as in Fig. 9, (male) Cheumatopsyche sordida)
5b. Last segment of maxillary palpi without cross striae; similar to
other segments in size and structure ................................................ 6
'6a. Pronotum (lateral pair of plate-like warts, Fig. 10) divided by
wide mesal groove ........................................................... LEPTOCERIDAE
(Wings transparent;
veins inconspicuous, Leptocella)
(Forewings with large dark markings in distal half, Fig. 11,
Oecetis incon:spicua)
(Forewings with numerous small dark brown spots throughout,
Oecetis avara)
6b. Pronotum not divided by wide mesal groove .................................... 7
7a. Hind wings with a row of hamuli along anterior margin of
straight basal portion ( Fig. 12) .......................... HELICOPSYCHIDAE
(Genitalia as in Fig. 13, Helicopsyche borealis)
'7b. Conspicuous dark mesal triangles in genitalia (Fig. 14)PSYCHOMYIIDAE

(Cyrnellus marginalis)
SUMMARY
1. Twelve genera and fifteen species representing

ten families have
been collected in this study. They are as follows: Potamyia ftava
(Hagen), Cheumatopsyche campyla Ross, Cheumatopsyche ?sordida
(Hagen), Cheumatopsyche ?pasella Ross, Cheumatopsyche sp., Oecetis
avara (Banks), Oecetis cinerascen's (Hagen),
Oecetis inconspicua
(Walker), Cyrnellus marginalis (Banks), Chimarra obscura (Walker),
Leptocella
albida (Walker),
Leptocella sp., Pycnopsyche
lepida
(Hagen), Glossosoma sp., Helicopsyche borealis Hagen, Polycentropus
cinereu:s Hagen, Smicridea fascmtella McLachlan,
and Hydroptila
hamata Morton.
2. The following are new reports for Texas: Cheumatopsyche
?pasella Ross, Cheumatopsyche ?sordida (Hagen), Cyrnellus marginalis (Banks), Pycnopsyche lepida (Hagen), Glossosoma sp., Polycentropus cinereus Hagen, and Leptocella albida (Walker).
3. Cheumatopsyche ?sordida (Hagen) and Glossosoma sp. ar.e possibly new sub-species and species respectively.
4. In collections made in Dallas County and south-central Texas,
little distributional variation in species was noted.
5. Riffles in swift-flowing streams yielded the largest number of
species.
6. The majority of the caddis fly larvae were found to be omnivorous,
taking food which existed in greatest abundance.
7. Few caddis fly larvae occurred in habitats thickly populated by
Simulium larvae.
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EXPLANATIONS OF FIGURES.- (1) Pycnopsyche lepida (male);
(3a, 3b) Chimarra obscura,
(2) Maxillary palp, fam. Philopotamidae;
(5) Maxilmale and female; (4) Maxillary palp, fam. Rhyacophilidae;
(6) Potamyia flava, male; (7a, 7b)
lary palp, fam. Hydropsychidae;
Cheumatopsyche campyla, male and female; (8) C. pasella, male;
(11) Oecetis incon(9) C. sordida, male; (10) Fam. Leptoceridae;
spicua; (12) Fam. Helicopsychidae; (13) Helicopsyche borealis, male;
(14) Cyrnellus marginalis. [Males are drawn in lateral, and females
in VE:ntral, view.]
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ASTER Eulae Shinners
( 35) .
AsTRANTHIUM integrifolium
var. robustum Shinners
( 158).
CACALIA Elliottii (Harper)
Shinners
(80), lamceolata var. virescens (Harper)
Shinners
(80), maxima (Harper)
Shinners
(80), plantaginea
(Raf.) Shinners
(81).
CENTAURIUM calycosum
var. brevifl,oruni Shinners
(130).
CooPERIA J onesii Cory ( 45) .
CORYDALIS
1nicrantha var. australis ( Chapm.)
Shinners
( 42), micrantha var. texensis
(G. B. Ownbey) Shinners
(42).
DALEA Bigelovii (Rydb.) Turner
(46), subvillosa (Rydb.) Turner
(46).
DESMANTHUS brevipes Turner (46), Covulei (Britton & Rose) Wiggins
(128),
Covillei
var. a,~zonicus Turner
(129), Pavrneri (Britton
& Rose) Wiggins (122), pubescens
Turner
(123), rostratus Turner
(125), subulatus (Britton & Rose) Wiggins
(128),
virgatus var. depressus (H.&B.) Turner (61).
ERICAMERIA laricifolia (Gray) Shinners
( 27).
FORESTIERA
pubescens var. glabrifolia Shinners
(99).
GERARDIA tenuijolia
var. leucanthera
(Raf.)
Shinners
( 130), tenuifolia
var. jJolyphylla
(Small) Shinners
(130).
HEDYOTIS craHsifolia var. micrantha
Shinners
(100).
HoFFMANSEGGIA Parryi (E. M. Fisher)
Turner
(46).
IsocoMA Palmeri (Gray) Shinners
(27).
lsOPAPPUS d'ivaricatus
var. hirtellus
Shinners
(157).
divaricatus
var. Hookerianus
(T.&G.) Shinners
(157).
KALLSTROEMIA
perennans Turner ( 155).
LESQliERELLA longifulia Cory (96).
LOBELIA Reverchoui
Turner
( 46).
LYGODESMIABigelovii (Gray) Shinners
(31), pauciflora (Torr.)
Shinners
(30), tenuifolia (Torr.)
Shinners
( 31), Thurberi
( Gray) Shinners
(32), Wrightii
(Gray)
Shinners
( 31).
MAcHAERANTHERA arenaria
(Ben th.) Shinners
( 40), aurea (Gray)
Shinners
(41),
australis (Greene)
Shinners
( 42), blephariphylla
(Gray)
Shinners
( 38), gracilis
(Nutt.)
Shinners
(41), grindelioides
(Nutt.)
Shinners
(40), gymnocephala
(DC.)
Shinners
(40), Havardii
(Waterfall)
Shinners
(40), juncea
(Greene)
Shinners
(40), laevis (Woot. & Standl.)
Shinners
(40), phyllocephala
(DC.) Shinners (40),
phyllocephala var. annua (Rydb.) Shinners
(40), phyllocephala
var. megacephala
(Nash)
Shinners
(41), pinnata
(Nutt.)
Shinners
(41), scabrella (Greene)
Shinners ( 42), stenoloba (Greene)
Shinners
( 40).
MATELEA gonocarpa (Walt.)
Shinners
(73).
PARIETAR!A pennsylvanica
var. obtusa (Rydb.) Shinners
( 42).
PLANTAG0 Purshii var. breviscapa Shinners
(118),
Purshii var. oblonga (Morris) Shinners (117), Purshii var. spinulosa (Dene.) Shinners
(117).
RANUNCULUS
carolinianus var. villicaulis Shinners
(84).
THELESPERMA filifolium
var. flavodiscum
Shinners
(98), fraternum
Shinners
(21),
interrnediu1n var. rubrodiscum, Shinners
(19). megapotamicum
var. ambiguum
( Gray) Shinners
(23).
VERNONIA marginata var. tenuifolia
(Small) Shinners
(25), vulturina
Shinners
(25).
VIOLA Reidiae Cory (155).
XANTHOCEPHALUM arizonicum
(Gray) Shinners
(28), digynum (Blake) Shinners
(28),
discoideurn (Gray) Shinners (28), dracunculoides
(DC.) Shinners
(28), glutino8'Um
(Spreng.)
Shinners
(29), grande (Blake)
Shinners
(28), longipappu,n
(Blake)
Shinners
( 29) , microcephalum
(DC.) Shinners
( 29), ramulosum (Greene) Shinners
(28), Sarothrae (Pursh)
Shinners
(29), sphaerocephalum
(Gray)
Shinners
(29),
sphaerocephalum
var. eriocarpum
(Gray) Shinners
( 29), tenue (Greene)
Shinners
(29), texanum (DC.) Shinners
(28).
XIMENESIA nana (Gray) Shinners
(30).

Animals
GOMPHUS maxwelli Ferguson
(Odonata),
93
MEGATHYMUS evansi Freeman
(Lepidoptera),
144
STRYMON buchholzi Freeman
(Lepidoptera),
12

